Abstract: Hexavalent chromium is one of the constituents of chromite ore. Chromite ore is used for the manufacturing of thousands of tons of products every year in the United States. During the process, inadequately treated industrial effluents are released into the surrounding aquatic environment wherte they may hamper the health of aquatic organisms. In this study, we have investigated the hexavalent chromium-induced multiple biomarkers response in goldfish under sub-chronic exposure conditions. The laboratory acclimatized fish were exposed to 4.25 and 8.57 ppm of hexavalent chromium for four weeks using continuous flow through system. During the four weeks of exposure, the fish were taken out for each week to analyze for multiple biomarkers including catalase (CAT), superoxide dismutase (SOD), glutathione peroxidase (GPx), metallothionein (MT), and total protein levels in liver and kidney. The CAT activity levels were not significantly different (p>0.05) from their respective controls in liver and kidney for the four weeks of exposure. The 4.25 ppm exposed liver SOD levels were significantly high at 1 st week and the levels were gradually decreased by the end of 4 th week whereas in 8.57ppm exposed liver the SOD levels were significantly high at 1 st , 2 nd , and 3 rd week. The 4.25 ppm exposed kidney SOD levels were significantly high at 1 st and 2 nd week whereas in 8.57 ppm exposed kidney the SOD levels were significantly high at 1 st , 2 nd , and 3 rd week. The 4.25 ppm exposed liver GPx levels were significantly high at 2 nd and 3 rd week whereas 8.57 ppm exposed liver GPx levels were significantly high at 3 rd and 4 th week. The 4.25 ppm exposed kidney GPx levels were significantly high at 1 st , 2 nd , and 3 rd week whereas 8.57 ppm exposed kidney GPx levels were significantly high at 2 nd , 3 rd , and 4 th week. The 4.25 ppm exposed liver MT levels were significantly high at 3 rd and 4 th week whereas 8.57 ppm exposed liver MT levels were significantly high at 2 nd , 3 rd , and 4 th week. The 4.25 and 8.57 ppm exposed kidney MT levels were significantly high at 2 nd , 3 rd , and 4 th week. The total protein levels were not significantly different from their respective controls in liver and kidney for both the exposed concentrations. The significant modulation of antioxidant enzyme and MT levels in liver and kidney indicated that the fish were experiencing oxidative stress associated with sub-chronic exposure to chromium.
